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A 2 year 9 month-old girl presented with active hemorrhage from a Wilms’ tumor. The hemorrhage was
controlled with embolization of the left renal artery and a left nephrectomy was subsequently per-
formed. Embolization to control active bleeding in trauma scenarios and as a preoperative intervention
to minimize blood loss has been extensively reported in the pediatric population. There are very few case
reports of embolization of an actively bleeding tumor.
 2014 The Authors. Published by Elsevier Inc. All rights reserved.A 2 year 9 month-old girl presented with acute major hemor-
rhage from a Wilms’ tumor. This was controlled by renal artery
embolization allowing subsequent radical nephrectomy in a stable
patient, rather than subjecting her to an emergency operationwhile
bleeding. Enough viable tumor persisted to allow precise diagnosis
by the pathologist.1. Case report
A 2 year 9 month-old girl with no signiﬁcant past medical
history presented to awalk-in clinic with abdominal pain and non-
bilious, non-bloody vomiting for four days with a maximum fever
of 104 F. The parents reported that for the last 2e3 weeks the
patient had been pale, lethargic, and constipated with a decreased
appetite and mild abdominal pain. Her parents also noted that her
clothes were ﬁtting more tightly. Vital signs in the Emergency
Department included: temperature of 101.5 F, heart rate of 142
beats per minute, blood pressure of 117/70 mm Hg, respiratory
rate of 28 breaths per minute, and SpO2 of 100% on room air.
Physical exam showed a distended abdomen and left-sidedBY-NC-ND license (http://
Published by Elsevier Inc. All righttenderness with rebound, guarding, and fullness. Her laboratory
data revealed a normocytic, normochromic anemia with hemat-
ocrit of 18.9, hemoglobin of 6.5, red blood cell count of 2.34, white
blood cell count of 14.1, and platelet count of 130. She was trans-
fused with packed red blood cells.
An abdominal X-ray showed a non-obstructive bowel gas
pattern with no intraperitoneal free air, organomegaly, or path-
ologic calciﬁcations with bulging of the left ﬂank suggestive of a
soft tissue mass. Abdominal ultrasound showed a large heterog-
enous mass with internal cystic components in the left upper
quadrant. The mass was in close proximity to the left kidney
suggesting that it was renal in origin. The left renal pelvis and left
retroperitoneum contained echogenic ﬂuid, signifying hemor-
rhage. Computed tomography scan revealed an enlarged, heter-
ogenous left kidney with a subcapsular hematoma. There was a
large retroperitoneal hemorrhage. In the lateral aspect of the
upper pole there was a heterogenous spherical mass (measuring
6.3  5.9  6.7 cm) with tortuous, dysplastic vessels (Fig. 1a and
b). Within the renal mass there was an area isodense with the
aorta. This area of contrast pooling is consistent with a pseu-
doaneurysm, which is one of the direct radiographic signs of
bleeding (Fig. 1c and d).
Instead of undertaking an emergency nephrectomy in the face
of active bleeding from a renal tumor, interventional radiologists
were consulted. They performed a left renal arteriogram that
demonstrated tumor vascularity primarily in the lower pole of thes reserved.
Fig. 1. Composite: Image 1a: Coronal CT image of the abdomen and pelvis with IV and oral contrast showing distortion of the left kidney and a large perinephric hematoma. Image
1b: Sagittal CT image with contrast showing a heterogeneously enhancing spherical mass in left kidney with a large perinephric hematoma. Image 1c: Axial CT image through the
kidneys showing a hyperdense focus in the left retroperitoneum, that follows the same density as the aorta, compatible with active arterial extravasation. Image 1d: Coronal CT
image through the kidneys showing a hyperdense focus in the left retroperitoneum, that follows the same density as the aorta, compatible with active arterial extravasation.
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pseudoaneurysm on CT scan was conﬁrmed. A 4 French Cobra
catheter was used to establish access through the right common
femoral artery. A microcatheter was placed through the 4 FrenchFig. 2. Composite: Image 2a: Selective angiogram of the left renal artery shows tumor vascul
of abnormal contrast pooling consistent with pseudoaneurysm seen on CT scan. Image 2b:
vasculature or renal parenchyma.catheter and advanced into the left upper pole renal artery branch
where embolization was performed with 0.3 cc of 500 microns
Embozene particles. Embolization of the left lower pole renal ar-
tery branch was performed with 1.2 cc of 500 microns Embozeneature in the lower pole consisting of abnormally dilated and tortuous vessels with areas
Post-embolization angiogram of left renal artery without previously visualized tumor
S. Ruff et al. / J Ped Surg Case Reports 2 (2014) 280e283282particles. Themicrocoils were used to embolize the distal main left
renal artery. A left renal arteriogram demonstrated embolization
without the previously visualized tumor vasculature or renal pa-
renchyma (Fig. 2b).
After embolization the patient’s heart rate came down to
88 bpm, her blood pressure was 105/63, respiratory rate 24, and the
patient was afebrile. Her hemoglobin/hematocrit rose to 10.7/30
approximately 18 h later. The patient’s abdominal pain was
decreased. Between embolization and surgery the patient required
no blood or blood products. Forty-eight hours later she underwent
an uncomplicated left radical nephrectomy. The decision to take the
patient to surgery was based on stable vital signs, afebrile status,
and operating room availability. The patient was now stable and on
the elective operating schedule as opposed to her emergent status
at time of presentation. She had blood-tinged ascites and a stable
retroperitoneal hemorrhage. The left renal capsule was distended
by a large soft hematoma that had ruptured through the lower pole
(Fig. 3). Lymph nodes were sampled. There was minimal blood loss.
Pathologic examination of the specimen revealed favorable
histology Wilms’ tumor, with extensive tumor necrosis and
disruption of the tumor capsule, Gerota’s fascia, and perinephric
adipose tissue with accompanying perinephric hematoma. The
tumor extended into the renal sinus, tumor thrombus was present
in the renal vein, and tumor was present in the perinephric he-
matoma. The native kidney showed extensive coagulative necrosis
and foreign material within renal artery branches, consistent with
recent embolization procedure. The lymph nodes revealed no tu-
mor. The pathologic ﬁndings corresponded to a Children’s Oncology
Group Stage III tumor.2. Discussion
In the adult population renal artery embolization is commonly
used to manage kidney diseases. For renal cell carcinoma it is used
preoperatively to decrease intraoperative blood loss and the
amount of tissue that has to be resected [1]. Renal artery emboli-
zation has been used in a palliative fashion for symptomatic relief of
hematuria or ﬂank pain in unresectable renal cell carcinoma. Other
indications for renal artery embolization include treatment for
renal angiomyolipoma (a benign, well-vascularized tumor),
abdominal trauma with kidney damage, iatrogenic injury, renal
artery aneurysm, or arteriovenous malformation.Fig. 3. Opened specimen with the kidney and tumor surrounded by a hematoma that
broke through the lower pole of the capsule.There are several etiologies of internal hemorrhage, with
trauma and neoplasm among the most common. Embolization
can be an effective treatment for active bleeding which can be a
life-threatening event. Ten percent of adult patients with
advanced cancer will have tumor-related hemorrhage [2]. Most
case reports describing embolization of a bleeding tumor refer
to tumors involving the head and neck, pelvis, lung, liver, or
gastrointestinal tract. While embolization in trauma scenarios
and as a preoperative procedure to minimize blood loss in
surgery has been widely reported in the pediatric population,
there is little data on embolizing an actively bleeding tumor.
One study reviewed six pediatric patients with malignancies
(three with hemorrhagic cystitis, two with procedure related
internal iliac artery injuries, one with a tumor rupture) who
were treated with arterial embolization; ﬁve of these six pa-
tients were treated successfully without complications [3].
Another pediatric case report discussed successful renal artery
embolization to treat hematuria due to a malignant rhabdoid
tumor of the kidney [4]. Finally, we found three case reports of
patients with Wilms’ tumors who were treated with renal ar-
tery embolization. The ﬁrst case used embolization to control
severe hematuria secondary to damage following a biopsy of the
Wilms’ tumor [5]. The second case only embolized the tumor
feeding vessels (as opposed to the entire renal artery) with the
intention of avoiding surgery and treating with chemotherapy.
However, the patient developed signs of colonic obstruction and
had to undergo surgery two days after the embolization [6]. The
third case report was the most similar to our own case. The
patient presented with a hemorrhage and underwent right renal
artery embolization. However, instead of waiting a few days for
the patient to be more hemodynamically stable, the resection
was performed after the embolization under the same general
anesthetic [7]. Our case, therefore, is unique among these three,
as our case is the ﬁrst in which a patient underwent renal artery
embolization with the intent of stabilizing the patient for sur-
gery several days later.
Loss of kidney function from embolization-induced injury to
the left kidney was not a concern in this case because a radical
nephrectomy was planned. It is possible, however, that extensive
tumor necrosis following embolization may affect accurate his-
topathologic assessment of Wilms’ tumors, including the evalu-
ation for anaplasia. However, when examining a 10 cm diameter
tumor (about 400 cm3 in volume), only about 0.0005% of a tu-
mor’s volume is examined under the microscope when 1 section
is submitted per cm of tumor (10  0.002 cm3). This suggests that
the adverse effect of decreasing the amount of viable tumor with
embolization will not signiﬁcantly impact histopathologic tumor
assessment, especially considering that the sections taken for
histology should come from areas of viable tumor. A minor but
real adverse histopathologic consequence of embolizing this tu-
mor, however, was that a Mediport was not placed at the time of
nephrectomy as tumor necrosis only allowed a “small round blue
cell tumor” to be diagnosed at the time of intraoperative frozen
section.3. Conclusion
We report a 2 year and 9 month-old girl with Wilms’ tumor
complicated by life-threatening hemorrhage, who received renal
artery embolization prior to nephrectomy. Although the pre-sur-
gical procedure impaired accurate frozen section diagnosis, the
ultimate grading of the tumor was most likely not affected, and the
procedure allowed the patient to be stabilized for the deﬁnitive
surgical treatment.
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